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DUPUCATE 

1 

BORE-LINING TUBING 

FIELD OF THE INVENTION 

This invention relates to bore-lining tubing and to a 
method of .lining a drilled bore. 
BACKGROUND OF THE INVENTION 

Expandable downhole tubulars are being used 
increasingly in the oil and gas exploration and production 
industry. 

It is amongst the objects of embodiments of the 
present invention to provide downhole tubing which 
facilitates the hanging and cementing of an expandable 
liner. 

SUMMARY OF THE INVENTION 

According to a first aspect of the present invention, 
there is provided a method of lining, a drilled bore, the 
method comprising the steps of: 

providing a first tubular having a profiled portion 
describing an internal diameter; 

locating the first tubular in a bore; 

providing an expandable, second tubular having an 
external diameter less than the internal diameter of the 
first tubular; 

locating the second tubular in the bore with an upper 
end of the second tubular overlapping the profiled portion 
of the first tubular; 

expanding an upper end portion of the second tubular 



portion of the second tubular located above said profiled 
lower end portion into sealing contact with a wall of the 
first tubular. Accordingly, the second tubular may be 
located in the bore such that it overlaps the profiled 
lower end portion and extends partly into an unprofiled 
portion of the first tubular. Alternatively, the second 
tubular may be sealed to the first tubular by expanding 
part of the upper end portion of the second tubular located 
below said profiled lower end portion into sealing contact 
with a wall of the first tubular. Accordingly, the first 
tubular may include an unprofiled part below the profiled 
lower end portion against which the second tubular may be 
sealed. 

The upper end portion of the second tubular may be 
expanded to an internal diameter substantially equal to the 
internal diameter of the first tubular. This allows full 
bore access without any restriction in the bore caused by 
the coupling. This may be achieved by providing a first 
tubular having a profiled lower end portion of an internal 
diameter greater than the internal diameter of a remainder 
of the first tubular, to accommodate expansion of the 
second tubular. 

In an alternative, the second tubular may be sealed to 
the first tubular by deforming one or both of the first and 
second tubulars. In one embodiment, the second tubular may 
be sealed to the first tubular by deforming the profiled 



The provision of bore-lining tubing including a flow 
passage allows the tubing to be set in the bore and 
cemented after expansion of the second tubular. 

Preferably, the first tubular profiled portion 
comprises a profiled lower end portion. Alternatively, the 
profiled portion may be provided at any desired location 
along a length of the first tubular. 

The second tubular may be expanded at a level below 
the coupling. Preferably, the second tubular is expanded 
to an internal diameter substantially equal to an internal 
diameter of the first tubular. Preferably also, the 
expandable, second tubular comprises an expandable solid 
tubular. 

An inner wall of the profiled lower end portion of the 
first tubular may include at least one flute, groove, 
channel or cutout defining said flow passage. Preferably, 

the profiled lower end port-ion — injcljade-Su.^-a__-pl.ur.aii.t.y ^af..... 

flutes, grooves, channels or cutouts around the internal 
circumference of the tubular, each defining a separate flow 
passage between the first and second tubulars. The (or 
each) flute, groove, channel or cutout may extend 
substantially axially or helically around the inner wall of 
the profiled lower end portion. 

The internal diameter of the profiled lower end 
portion of the first tubular may be less than an internal 
diameter of the remainder of the first tubular. 



According to a fourth aspect of the present invention, 
there is provided bore-lining tubing comprising a tubular 
having a profiled portion defining at least one flow 
passage extending along the profiled portion. 
BRIEF DESCRIPTION OF DRAWINGS 

Embodiments of the present invention will now be 
described, by way of example only, with reference to the 
accompanying drawings in which: 

Fig. lA is a schematic cross-sectional view of a bore 
lined with bore-lining tubing in accordance with a first 
embodiment of the present invention, showing a first 
tubular in the bore and a second expandable tubular located 
within the first tubular; 

Fig. IB is a cross-sectional view of the bore-lining 
tubing taken in the direction of line A-A of Fig. lA; 

Fig. 2A is a view of the bore-lining tubing of Fig. 
lA, showing the second tubular partially expanded into 
contact with the first tubular; 

Fig. 2B is a cross-sectional view of the bore-lining 
tubing taken in the direction of line B-B of Fig. 2A; 

Fig. 3 is a view of the bore-lining tubing of Fig. lA, 
showing a lower part of the second tubular fully expanded; 

Fig 4 is a view of the bore-lining tubing of Fig. lA, 
showing the second tubular fully expanded; 

Fig. 5 is a view of a bore-lining tubing in accordance 
with an alternative embodiment of the present invention; 



and/or drilling followed by underreaming the bore 10 to a 
determined internal diameter. 

The bore-lining tubing 12 also includes an expandable, 
second tubular in the form of an expandable liner 22. The 
liner 22 is run-in from surface and located such than an 
upper end portion 24 of the liner 22 overlaps the profiled 
lower end portion 20 of the lower casing section 17. 

Fig. IB is a cross-sectional view of the bore-lining 
tubing 12 taken on line A-A of Fig. lA. The profiled lower 
end 20 of the lower casing section 17 includes a number of 
axial flutes, spaces or other means defining a by-pass 26 
between thickened wall portions 28. In the tubing 
configuration of Figs. lA and IB, there is an annular 
clearance 30 between the liner 22 and the thickened 
portions 28. 

An expansion device is then activated, to expand an 
area 32 of the liner upper end portion 24 into contact with 
the thickened portions 28, as shown in the view of Fig. 2A, 
and the cross-sectional view of Fig. 2B^ taken on line B-B 
of Fig. 2A. This provides a secure coupling 29 between the 
liner 22 and the casing 16, from which the liner 22 may 
then be suspended. Significantly, the flutes/spaces 26 in 
the profiled lower end of the casing 16 are kept open and 
define one or more flow passages between the profiled lower 
end 20 and the liner 22. This allows fluid flow between 
the first and second tubulars 16 and 22, from the bore 10, 



in the passages. The bore 10 has then been fully lined and 
sealed to a desired depth. 

Fig. 5 shows an alternative embodiment of the present 
invention, with bore-lining tubing indicated generally by 
reference numeral 112 located in a bore 100. Like 
components of the bore-lining tubing 112 with the tubing 12 
of Figs. 1-4 share the same reference numerals incremented 
by 100. 

The bore-lining tubing 112 and the method for 
expanding and cementing the tubing is substantially the 
same as that described with reference to Figs. 1-4. 
However, the bore-lining tubing 112 differs in that the 
lower end of the borehole casing 116 includes a different 
profiled lower end portion 120. As shown in Fig- 5, the 
internal diameter between the thickened portions 128 of the 
lower end portion 120 is greater than the internal diameter 
of the remainder of the casing 16. In this fashion, when 
the area 132 of the liner 122 is expanded into contact- with 
the profiled lower end portion 120 (in a procedure 
corresponding to that shown in Fig. 2A) , the joint between 
the tubulars does not restrict the bore and the expanded 
liner 122 has an internal diameter equal to that of the 
casing 16. This allows full bore access after completion 
of the procedure. 

Fig. 6A shows a further alternative embodiment of the 
present invention, illustrating part of a bore lining 



portion 36 that defines an upset on the casing. 

Flow passages 32 6 are spaced circumf erentially around 
the upset 36, and extend axially through the upset 36. A 
liner 322 is located in the casing 316, with an area 332 
expanded into contact with the casing 316 to create a 
hanging support. In this position, the flow passages 326 
remain open to allow fluid circulation for subsequent 
cementation. The flow passages 326 are then isolated by 
expanding the liner 322 above the coupling 329, as 
described above. 

Fig. 8 shows a still further alternative embodiment of 
the present invention, illustrating part of a bore lining 
tubing indicated generally by reference numeral 412. Like 
components of the bore lining tubing 412 with the tubing 12 
of Figs. 1-4 share the same reference numerals incremented 
by 400, In the figure, only the borehole casing 416 is 
shown, for ease of reference. However, a liner such as the 
liners 22, 122 or 322, described above with reference to 
Figs. 1 to 7, is typically coupled to the casing. 

The borehole casing 416 is substantially similar to 
the casings 16, 116, 216 described above, except that the 
profiled lower end portion 420 comprises relatively thick- 
walled portions 428 defining axial flutes or the like, 
similar to the casing 16. However, the thick-walled 
portions 428 are located above a lowermost end 38 of the 
lower casing section 417 shown in the figure. In a further 



circulated through the liner 522 into the annulus 534. The 
flow passages are then closed by further expanding the 
upper end 524 of the liner 522 into contact with the inner 
wall of the larger diameter portion 38. 

It will be appreciated that the drawings of Figs. lA 
to 9 are schematic illustrations where some dimensions have 
been exaggerated for ease of reference. 

Various modifications may be made to the foregoing 
within the scope of the present invention. For example, 
the profiled portion of the first tubular may be of any 
desired shape and may include, for example, at least one, 
typically a plurality of helical flutes, or axial or 
helical grooves, channels, cut-outs or the like. There may 
be any desired number of flow passages. The profiled lower 
end portion may be corrugated or otherwise shaped and may 
be deformable. Accordingly, when the second tubular is 
deformed into contact with the first tubular, the first and 
second tubulars may be deformable together to expand the 
coupling out to the same internal diameter as the remainder 
of the first tubular, to allow full bore access'. 

Instead of expanding the liner out below the coupling 
between the tubulars, the liner may be maintained at an 
unexpanded diameter . 

The flow passages may be closed by any desired means, 
for example, the second tubular may be deformed into 
sealing contact with the first tubular below the coupling. 



WE CLAIM: 



1. A method of lining a drilled bore, the method 

comprising the steps of: 

providing a first tubular having a profiled portion 

describing an internal diameters- 
locating the first tubular in a bore; 

providing an expandable, second tubular having an 
external diameter less than the internal diameter of the 
first tubular; 

locating the second tubular in the bore with an upper 
end of the second tubular overlapping the profiled portion 
of the first tubular; 

expanding an upper end portion of the second tubular 
into contact with the profiled portion of the first 
tubular, to create a coupling including a flow passage 
between the first tubular and the second tubular; 

flowing fluid via said flow passage; and then 

sealing the second tubular to the first tubular. 

2. A method as claimed in claim 1, further comprising 
providing a first tubular having a profiled lower end 
portion . 

3. A method as claimed in claim 1 or 2, wherein the 
coupling between the upper end portion of the second 



9. A method as claimed in claim 7, further comprising 
sealing the second tubular to the first tubular by 
expanding part of the upper end portion of the second 
tubular located below said profiled portion into sealing 
contact with a wall of the first tubular. 

10. A method as claimed in claim 7, further comprising 
sealing the second tubular to the first tubular by 
deforming both the first and second tubulars. 

11. A method as claimed in claim 10, further comprising 
deforming the profiled portion of the first tubular by 
expansion of the upper end portion of the second tubular 
into contact with the first tubular. 

12. A method as claimed in any preceding claim, further 
comprising expanding the upper end portion of the second 
tubular to an internal diameter substantially equal to the 
internal diameter of the first tubular. 

13. A method as claimed in claim 12, further comprising 
providing a first tubular having a profiled portion of an 
internal diameter greater than the internal diameter of a 
remainder of the first tubular, to accommodate expansion of - 
the second tubular. 



25. Bore-lining tubing as claimed in any one of claims 21 
to 24, wherein the inner wall of the profiled portion 
defines an open-sided channel. 

26. Bore-lining tubing as claimed in any one of claims 21 
to 2A , wherein the channel comprises a closed-sided 
channel . 

27. Bore-lining tubing as claimed in any one of claims 16 
to 26, wherein the internal diameter of the profiled 
portion of the first tubular is less than an internal 
diameter of the remainder of the first tubular. 

28- Bore-lining tubing as claimed in any one of claims 16 
to 26, wherein the internal diameter of the profiled 
portion of the first tubular is greater than an internal 
diameter of the remainder of the first tubular. 

29. Bore-lining tubing as claimed in claim 28, wherein the 
profiled portion of the first tubular is of an external 
diameter greater than an external diameter of the remainder 
of the first tubular. 

30. Bore-lining tubing as claimed in any one of claims 16 
to 29, wherein the profiled portion of the first tubular is 
profiled internally and externally and is deformable to 



36. Bore-lining tubing as claimed in any one of claims 32 
to 35, wherein the internal diameter of the profiled 
portion of the first tubular is less than an internal 
diameter of the remainder of the. first tubular. 

37 . Bore-lining tubing as claimed in any one of claims 32 
to 36f wherein the internal diameter of the profiled 
portion of the first tubular is greater than an internal 
diameter of the remainder of the first tubular. 

38. Bore-lining tubing as claimed in claim 37, wherein the 
profiled portion of the first tubular is of an external 
diameter greater than an external diameter of the remainder 
of the first tubular. 

39. Bore-lining tubing as claimed in any one of claims 32 
to 38;- wherein the profiled portion of the first tubular is 
profiled internally and externally and is deformable to 
allow said flow passage to be closed by expansion of the 
second tubular. 

40. Bore-lining tubing as claimed in claim 39^ wherein the 
profiled portion of the first tubular is corrugated. 

41. Bore-lining tubing comprising a tubular having a 
profiled portion defining at least one flow passage 
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